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The present invention pertains to compositions for mailing packaging film, and more particularly to a thin 
polymeric film suitable for replacing polyvinyl chloride film specially in packaging applications. 

Polyvinyl chloride (PVC) has I ng been used in many applicatk>ns in the packaging art One particularly 
wide-spread application for PVC is the use of such material as an overwrap material for trayed retail cuts of 
5 meat and ther fbod products in a retail environment such as a supermarket 

FYPJl?® ? PfpP?^^^ f^?r ®?f.?!!np!©- .N? ,???9?!j«!5* •^yfP-J^^CWOh rMlstanc©, 

optics and good elasticity and stretch properties at use temperatures. * 

Unfortunately. PVC also has several disadvantages. Including the productton of hydrogen chloride gas dur- 
ing heat sealing and the generally comoslve effects of such gases in the packaging room. Extractables from 
10 the PVC Into the packaged food product have also become of concem. 

it would be of great benefit to the packaging industry, and particular to applicattons requiring an instore 
film for overwrapping trayed food products, to provide a film with many of the advantages of PVC but without 
th disadvantages described above. 

The Inventors have discovered that a blend of propylene polymer or copolymer, and ethylene copolymer, 
IS is useful in improving the bum-through resistance of a film made from the blend. 

The Inventore have also discovered that a relatively thin polymeric film. Including a layer of the blend com- 
bined with an outer heat sealable layer, can be made using the inventive blend. 

Processes for producing oriented films, and oriented films themselves are disclosed in many patents includ- 
ing the following patents of interest 
20 U. S. Patent No. 3,456,044 (Pahike) mentions thin films of thicknesses less than 1 mil such as 0.5 mils, 

and discloses a double bubble method for biaxially orienting thenrnoplastic films including the steps of producing 
a primary tubing which Is inflated by introducing air into the interior thereof, and a cooling ring 22, as well as 
squeeze rolls 34 and 26, with rolls 34 having a greater speed than rolls 2a Between the two pairs of squeeze 
rolls is a reinflaled secondary bubble. If annealing is desired, the tubing can be reinflated to form a bubble 70. 
25 U. S. Patent No. 3,555.604 pahIke) is a patent based on a divisional application which was derived from 

the same priority application as the '044 patent described above, and discloses the same Infonmation described 
above for the '044 patent 

U. S. Patent No. 4,258,166 (Canterino et al) discloses a uniaxially oriented plastic film material with 
improved strength and darity in the direction of orientation preferably comprising homopdymers and oopolym- 
30 re of ethylene. 

U. S. Patent No. 4,355,076 (Gash) discloses monoaxially oriented polypropylene film laminated to a mono- 
axlally oriented high density polyethylene film, the films produced by for example tubular blowing. 

U- S. Patent No. 4,440,824 (Bonis) discloses a thermofomnable coextaided multilayer structure useful for 
thermoformlng Into containere, the structure having polyolefin coextruded with a high Impact polystyrene layer. 
35 A fiv layer structure is shown. 

U. S. Patent No. 4,464,439 (Castelein) discloses a coextruded laminate having a sheet of polypropylene 
and a sheet of a mbcture of h^h impact polystyrene, crystalline polypropylene, and styrene/dlenic monomer 
block copolymer. 

U. S. Patent No. 4,879,177 (Boice) dtedoses a monoaxially oriented shrink film having a core layer of 
40 butadiene styrene copolymer, outer layers of ethylene propylene copolymer, and intermediate bonding layere 
of ethylene copolymer. 

It is an object of the present invention to provide a compositton which can be included in a thermoplastic 
film usefol as an overwrap material for trayed retail cuts of meat and other food products in a super market or 
oth r retail environment 

45 it is also an object of the present invention to provkJe a composition of matter whtoh has good bum-through 

resistance when included in a fflm. 

It is also an object of the present Invention to provMe a film having exoellent optical properties, specfflcally 
excellent gloss and darity. 

The invention is a oomposltfon of matter comprising a blend of propylene homopolymer or copolymer, and 
50 thyl ne copolymer. 

In another aspect of the present Inventfon, a multilayer film comprises a first layer comprising a tdend of 
propylene homopdymer or copolymer, and ethylene copolymer, or pdybutene, preferably ethylene oopdymen 
and an outer sealable layer. 

in another aspect of the pr^nt invention, a method of making an oriented pdymeric fflm comprises ooext- 
65 ruding a first melt stream of a bl nd of propyl ne polymer r copolymer, and ethylene copolymer, and a second 
nrtelt stream of a sealable pdymeric material; extruding th melt streams through a tubular die; hot blowing th 
exfruded film; heating the hot t>lown film to a tennperatureat>ove Its ri ntation t emp e ra ture; dhecting ttie heated 
film through a first set of pinch rolls; reinfiating the hot blown film by a Uown bubbi process wherein the bubble 
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is expanded in both its iongitudinal and transvme directions; and collapsing the reinflated film through a second 
set of pinch rolls. 

The term "polyolefin* Is used herein In its stricter sense to mean a thermoplastic polymer derived from sim- 
ple olefins. Among these are polyethylene, polypropylene and copolymers thereof with olefinic comonomers. 
6 For example, very low density poly thylene may t>e considered a linear ethylene copolymer with a comon mer 
^^P*^^"^ materials as butene. hexene or octene. The tenm •polyolefin" is also used herein in a broader 
sense to Include o6|x>lyinei^ of ethylene with omohomers tifis^ nHmearo as vinyl acetate 

(e.g, ethylene vinyl acetate copolymer or EVA). 

The term "Very low density polyethylene", or "VLDPE" is used herein to describe linear ethylene alpha-olefin 
10 copolymer (flexomer) having densities of generally between about 0.860 and 0.915 gran^cubtc centimeter, 
and produced by a catelytic, low pressure process. "Ultra low density polyethylene" is also included in this tern. 
The term "ethylene vinyl acetete copolymer (EVA) as used herein refers to a copolymer formed of ethylene 
and vinyl acetate monomers wherein the ethylene derived units are present In major amounts and the vinyl 
acetete derived unite are present in minor amounte, preferably one (1) to thirty (30) percent by weight 
IS The term "styrene butediene copdymei' (SBC) is used herein to denote thenmoptestic copolymers, espe- 

dally block copolymers conteining a major portion (greater than 50%) of styrene and a minor proportion (less 
than 50%) of butediene comonomer. 

The tenns "melt flow" and "melt index" are used herein to mean the amount, in grams, of a thermoplastic 
resin which is forced through an orifice of specified length and diameter in ten minutes under prescribed con- 
20 ditions in accordance with ASTM D 1238. 

The term "flow rate ratio" (FRR) is used to mean a dimensionless number derived by dividing the flow rate 
(melt flow or melt Index) at one Condition with the flow rate at another Condition (ASTM D 1238). FRR is Indl- 
cativ of molecular weight distribution. The higher the FRR. the broader the molecular weight distribution. 
The term "ethylene copolymer" is used herein in ite strict sense to mean copolymera of ethylene and a com- 
25 onomer, and In ite broad sense to include materials such as poiybutene which can be substituted for this first 
group of materials. 

The tenm "ethylene alpha olefin copolymer* is used herein to refer to copolymers of ethylene and higher 
alpha olefins such as butene, Infnethyl pentene, hexene, and octene. 

The invention may be further underatood by reference to the drawings herein, where: 
30 FIG. 1 is a scheniatic cross section of a preferred embodiment of a multilayer film In accordance witti the 

invention; 

FIG. 2 is a schematic cross section of an alternative preferred embodiment of a multilayerfllm in accordance 
with the invention. 

FIG. 3 is a schematic diagram Indicating the apparatus and process by which the films of the present inven- 
38 tion are made; and 

A preferred composition Is a blend of between about 20% and 80% propylene homopolymer or copolymer, 
and between about 80% and 20% very low density polyethylene. A more preferred composition is a blend of 
about 40% propylene homopolymer or copolymer, and about 60% very low density polyethylene. An even more 
preferred composition is a blend of about 60% propylene homopolymer or copolymer, and about 40% very low 
40 density polyethylene. 

An especially preferred propylene resin is propylene ethylene copolymer such as that available from Fine 
under the designation Fine 8473 and Fine 8473x. These resins have an ethylene content of about 3% by weight 
Anottier especially preferred propylene resin is propylene homopolymer such as that available from Shell 
under the designation WRD5-981 , witti a melt flow rate of .6 to .8 grams/1 0 minutes (ASTM D 1238, Condition 
45 230/2.16). 

An especially preferred VLDPE is a high molecular weight resin such as DEFD 1015 from Union Carbide. 
This resin has a density of about .900 grams/cc, a melt flow rate of about 6 grams/ 1 0 minutes (ASTIM D 1238, 
Condition 190/21.601), and a FFR (I21/I2.1) of about 50. 

The preferred film structure is a multilayer composite having a core lesf&r 10 comprising a blend of propylene 
60 polymer or copolymer, and very low density pdyettiylene (VLBPE). 

Prefenred VLDPE resins are characterized by high mdecular weight (i.e. relatively low melt index), broad 
molecular weight distribution (i.e. relatively high flow rata ratio), and relatively low crystallinHy at processing 
temperatures. 

Fertile VLDPE, a R!elt Index (Ml) of no more ttian about .15 grams/ 10 minutes (ASTM D 1238) (Condition 
55 190/2.16) is pref rred. A more preferred Ml Is .12 grams/ 10 minutes. 

Preferred VLDPE resins can also t>e characterized by a melt index of no more than about .60 grams/ 10 
minutes, more preferably no more than about .45 grams/ 10 minutes (ASTM D 1238) (Condition 190/5.0); no 
more than about 1.50 grenns/ 10 minutes, and more preferably n more than about 1.35 giama/ 10 minutes 
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(ASTM D 1238) (Condition 1 90/1 0.); or no more than about 1 0 grams/ 1 0 minutes, and more preferably n more 
than about 6 grams/ 10 minutes (ASTM D 1238) (Condition 190/21.601). 

For the VLDPE, a molecular weight distribution (flow rate ratio) of at least about 10 (I21/I5) (/VSTM D 1238) 
Is preferred. This value is derived by dhfiding the flow rate at Condition 190/21.6 by the flow rate at Condition 

6 1 90^5.0. A more prefened FRR is 1 3. 

. -P/?f®!!?Ay^ niore preferably at least 

about 50 021/12.1) (ASTM D 1238). This value Is derived by dividing the flow rate at Condition 190/21.6 by ttie 
flow rate at Condition 190/2.1 6. 

This preferred oomposltion can be used in monolayer or multilayer film constructions. 

10 Refening to Fig. 1 , in one preferred film construction, outer layers 1 2 preferably comprise a polyolefin, more 

preferably an ethylene polymer or copolymer such as EVA. Styrenic polymere and copolymers, e.g. styrene 
butadiene copolymer such as that commercially available from Phillips under the designation KR-10 having a 
butadiene content of 25% by weight of the copolymen or KK 36 (for fatty food contact) are also preferred. 
In this emt>odlment of the invention, the outer layere 12 are bonded to the core layer 10 by means of inter- 

IS mediate layere 14 each comprising a polymeric adhesh^e and preferably a copolymer of ethylene, and more 
preferably an ethylenei vinyl acetate copolymer (EVA). A more preferred EVA is one having a vinyl acetate con- 
tent atK>ve at>out 18% by weight of the copolymer, and even more preferably atXHJt 28% by weight of the 
copolymer. Other polymeric materials, including chemically modified adhesives, can be used for layers 14 pro- 
vided they process adequately in processes such as those disclosed herein. Blends of polymeric materials and 

20 polymeric adhesives can also be used for intermediate layere 14. 

For outer layere 1 2, SBC resins having minor amounts of butadiene, ranging from about 1 to.50%, provide 
an optimum balance of stiffness and flexibility to the film. 

For layere of the present invention which contain SBC, antifog/plasticizing agents such as Atmer 645 and/or 
Atmer 1010 are preferably included, more preferably In amounts of t>etween about .5% and 10% by weight of 

25 the layer or layere. Even more preferably, t>etween about 2% and 6% of such agents are included. The inter- 
mediate layere 14, and comparable layere in other films of the present invention, preferably also Include such 
agents, more preferably in the .5% to 10% range. 

The films of the present invention are preferably made by coextruston techniques, combined with an 
apparatus and process depicted In Figure 3 and descrit>ed in more detail below. 

30 An alternative preferred composition is a blend of t>etween about 20% and 80% propylene homopdymer 

or copolymer, and between about 80% and 20% ethylene vinyl acetate copolymer. A more prefenied compo- 
sition Is a t>lend of about 70% propylene homopolymer or copolymer, and atxHJt 30% ethylene vinyl acetate 
copolymer. Another prefenned composition is a blend of about 50% propylene homopolymer or copolymer, and 
about 50% ethylene vinyl acetate copolymer. 

35 Preferred propylene polymere or copolymere for the ahemathre eml>odiment are the same as those des- 

cribed above. 

Preferred ethylene vinyl acetate copolymer resins for the alternative emt>odiment are those of the type listed 
and'described in Table 1 . 

This alternative composition can also t>e used in nK>nolayer and multilayer film oonstmctions. Figure 2 
40 ahows a prefenred film construction made with the altemath^e blend composition. 

The outer layere 1 2 and Intemiediate layere 14 each comprise the materials described for the film of Figure 

1. 

The Interior layere 1 6 comprises a polypropylene polymer or copolymer/ethylene copolymer or polybutene 
blend such as the polypropylene/EVA blend Just described. 
46 The core layer 1 8 comprises very low density polyethylene, and preferably high molecular weight, t>road 

molecular vrelght distribution materials such as those described herein. 

StOt another embodiment includes a five-layer film like that described for Figure 2, but without intermediate 
layere 14. 

Figure 3 shows schematically a device for nuddng the films of the present invention. 
so A single melt stream, or multiple melt stre a ms Including a first melt stream of a blend of propylene polymer 

or copolymer, and ethylene copolymer, are extruded or ooextruded and exit as an exbudate through an annular 
dl 12 In a conventional manner. The extruded fSm is hot blown to fbnn a blown bubble 14. 

Air cooling ring 16 positioned drcumferentially around the blown tnibtHe at the position shown cools the 
thenmoplaslic melt as It exits die 12. 
55 An ptional auxiliary chilling ring or rings 17 may also be positioned drcumferentially around t^ tilownlMJb- 

ble down stream from air cooling ring 16 to further chill the hot blown film. 

The primary bubble 14 is melt oriented In t>oth the machine and transverse directions. Various blow up ratios 
may be used, but preferably the primary bubbi 14 is hot blown to a blow up rati of between 1.5 and 8.0. 
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The primary bubble 14 is cx>llapsed at pinch roils 21. 

To assist In this process, guide plates 18 are positi ned at the extremities of the blown bubble 14. 
The prefetred process for carrying out the present invention penults the bubble to be immediately leinflated, 
after cooling. Into the secondary bubble 20 and then expanded to Impart orientation of the material in primarily 
the transverse direction, primarily the longitudinal direction, or in both the transverse and longitudinal directions 
This -flexibility" in the preferred process permits films of the invention to b produced which are oriented prim- 
arily In onie directi n (mohoiixiany oHei^ted films) w films which are bri both fee longitudinal and trans^ 
verse directions (biaxiaily oriented films). 

The collapsed bubble is reinflated in a blown bubble process to stretch orient the blown and collapsed film. 
This is done in a conventional manner by trapping air or other hot gas witfiin the secondary bubble 20 so that 
the material stretches at its orientation temperature transversely to Impart further orientation of the material in 
the transverse direction. The secondary bubble 20 is collapsed at a second set of pinch rolls 22. A second set 
of guide plates 24 may be employed to assist in the collapsing process. 

The second set of pinch rolls 22 \s rotated at a speed fester than the first set of pinch rolls 21 If it is desired 
IS to impart stretch orientation in the machine or longitudinal direction to the thermoplastic material. 

The recoilapsed bubble 20 then passes from the second set of pinch rolls 22 to take up roll 26. 
The take up roll 26 may be a mill log which can be immediately stored or shipped to a distributor or customer, 
or may be stored for further processing such as slitting Into singte wound film, machine or natural center fold 
film. Thus, as used herein the take up roll 26 represents any further processing, storage, or further modification 
20 of the double wound, collapsed film once It exits the second set of pinch rolls 22. and is used herein to denote 
any of these possible further processing steps. 

It is prefen^d that a reservoir 28 of heated flu W be disposed at the lower end of primary bubble 14 in such 
a way that the collapsing material drawn through the primary set of pinch rolls 21 will pass in communication 
with the heated fluid. In this manner, the film is more unitbnnly heated and tempmture control can be achieved 
25 Thickened tope edges can be substentially avoided by such means. 

Although the heated fluid of reservoir 28 is preferably hot water, other nr>edia may be used if temperatures 
above the 212*»F limit of hot water are desired. For example propylene glycol (a food approved material), hot 
oil or hot emulsions may be used. One skilled in the art will understand that the exact natore of the heated flu W 
Is not as critical as its effectiveness In helping to unifbnmly heat the collapsing bubbte 14 as it is drawn through 
30 pinch rolls 21 . and to unifomily heat the collapsing bubble 14 to a temperature above ite orientation temperature. 

The heated fluid may also be an "active" substance which not only reheata the surrounding film, but also 
actually coate the Interior of the bubble as it passes over the reservoir. An example is a hot wax or ottier func- 
ttonal coating. 

The heated fluid may be recirculated from the reservoir through a heating means 30 by means of conduits 
35 32 or other suitable transfer means. Using the reservoir 28 of heated fluid, the types of materials whk:h may 
be effectively used in the present process and device are Increased. 

Many different film constructions can be made using this process, including monolayer and multilayer fflms. 
especially those using the inventive blend composlttons. 

Biaxiaily oriented films of the present invention are useful in ovenivrap appllcatk>ns for overwrapping retail 
40 cute of meat and non-food producte. 

Monoaxialiy oriented films are useful In shrink label applicattons for producing labels for vessels such as 
bottles and cans. 

The tenn "monoaxialiy oriented" is used herein to mean films oriented primarily in the longitudinal directton. 
However, some Incidental orientation can be present In the transverse direction, and this is sometimes desirable 
46 to help the tarn to grip a container or vessel after heat shrinking and to reduce the incidence of wrinkles in the 
final label. The tern can also be used to refer to films oriented primarily in the transverse directton, with or wlth- 
ut wme incidental orientation in the tongitudinal direction. 

The invention may be further understood by reference to the examples whteh foltow. 
The examples below list prefen^d commerdally available resins. 
so The resins used in these examples, and othere useful in the inventton, are Identified in Table 1 . 
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TABLE 1 



10 



IS 



20 



2S 



30 



35 



RESIN 
SBCa. 

SBCa 

EVAa. 

EVAa 
EVA, 
VLDPEa. 

VLDFEa 
VLDPB, 

VLDPE* 



COMMERCIAL NAME 
KR-10 

KR-36 

ELVAX 3182 
ELVAX 3165 
3170 

XU 61509.32 

DEED 1161 
TAFHER 0680 

1015 

8473 

WRD5-981 
22-164 



40 



DESCRIPTION COMPANY 

STYRENE BUTADIENE PHILLIPS 
COPOLYMER 

STYRENE BUTADIENE Phillips 
COPOLYMER WITH 
FATTY FOOD 
COMPLIANCE 

EVA (28% VA) DU PONT 

EVA (18%VA) DU PONT 

EVA (18% VA) DU PONT 

VERY LOW DENSITY DOW 
POLYETHYLENE 
DENSITY = ,911 
grans/cc 

VERY LOW DENSITY UNION 
POLYETHYLENE CARBIDE 

VERY LOW DENSITY MITSUI 

POLYETHYLENE 

DENiSITY = .88 

grams/cc 

VERY LOW DENSITY UNION 
POLYETHYLENE CARBIDE 
DENSITY » .900 
grams/cc 

EPC FINA 

POLYPROPYLENE SHELL 

50% POLY- SANTECH 

ISOBUTYLENE 

IN LLDPE 



48 Example 1 ^ 

VLDPE4 alone, and pellet blends with PPi were extruded at SOO^'F banrel temperature on a 3/4 Inch extruder 
(Brat>ender) and blown into 2 mil thick film from a 1 inch annular die set at 450''F with a blow-up ratio of 2.8:1 . 
The 2 mil films were then oriented into film using a hat tester on the fcdlowing day. The results are shown 
60 below in Table 2. 
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Table 2 



CoinposltilQn 

100% VLDPE^ 

80% VLDPE^ 

+ 20% PPa, 



Orientation 
Temperature 

210**F 

212*F 



Results 

clear film 
clear film 



60% VLDPE^ 

+ 40% PP^ 



225*F 



clear film 



40% VLDPE^ 

+ 60% PPa. 



225«F 



clear film 



20% VLDPE^ 
80% PP^ 



225«F 



couldn ' t 
orient due to 
improper 
mixing 
(gels) 



Example 2 

Double wound film (4 mils thick) of both 100% VLDPE4. and the blend of 80% VLDPE4 and 20% PP, were 
oriented on a hat tester (parallel orientation) at 210**^ A hat tester Is a device for blow-orienting laboratory film 
sannples. A fflm sample, having a size of about 4 inches by 4 inches, is damped over an orifice situated in a 
horizontal table. An overhead radiant heater heats the film to a predetenmlned orientation temperature. Then, 
air is blown upwardly through the orifice to create an oriented hemispherical shape ("hat^ In the film. In each 
case, the resulting hat was ply separated after orientation into two hats of oriented lUm. 

Examples 

Multiple oriented hat samples for each of the compositions of Table 1 were made by the procedure des- 
cribed in Example 2, These hats were about ^0 mSs thick. A styrofdam disc with a diameter of 2.6 inches, and 
a 500 gram weight, were Inserted Into the cavity of each hat 

These hats were evaluated on a hot pad sealer to determine their bum-out threshold. The multiple hat sam- 
ples for each composition, with the disc and weight therein, were each placed in tum on a hot pad preheated 
to different predetenmlned temperatures and left there for about 10 seconds. Each hat sample was evaluated 
for degree of bum-out The aggregate resuite for each composition, are shown In Table 3. 
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Table 3 




Composition 



Burn-out Threshold Temperattires 



0 



230 



to 



240T 



10 



20 



250 



to 



260^F 



15 



40 



280 



to 



290«F 



60 



290 



to 



300*F 



20 Example 4 

A film having the construction SBCi/EVAi/80% VLDPE4 20% PP1/EVA1/SBC1 is produced by the process 
described at>ove for Figure 3. Tubular film is hot blown, collapse through a pair of pinch rolls and reinflated into 
a secondary bubble. The secondary bubt)le is stretched in the machine direction and in the transverse direction 
25 to produce a thin film. 

The outer layers of SBCi each fonn about 15% of the final film gauge. The core layer of the blend of 80% 
VLOPEi and 20% PPi forms about 40% of the final film gauge by thickness. The intermediate adhesive layers 
of EVAi each comprise about 15% of the final film gauge. 

so Examples 

A film like that of Example 4 is made, by the same process, but having 20% VLDPE4 80% PP^ in the 
blend layer. 

35 Examples 

A film having the constniction SBCi/EVA2/VLDPE4/30% EVA2 ^ 70%PPiA/IJ>PE4/EVA2/SBCi was pro- 
duced by ttie process described above for Figure 3. 

40 Example 7 

A film having the constnictton SBCi/EVA2A/LDPE4/50% EVA2 50% PPiA/LOPE4/EVA2^SBCi was pro- 
duced by the process described above for Figure 3. 

45 Example 8 

Afilm having the construction SBCi/EVA2A/LDPE4/70% EVA2 * 30% PP1/VLDPE4/EVA2/SBC1 Is produced 
by the process described at>ove for Figure 3. 



Additional films were produced by the process described above for Figure 3. These films are identified in 



so Tat>le 4 as Examples 9-18. In E»mple 12, the film contained 5% polypropylene by weight of the total film struc- 
ture. In Example 13, polypropylene formed atxiut 10% of the total film structure lyy weight In Example 15, the 
core layer of the blend of EVA and polypropylene formed alK>ut 15% by weight of the total film structure. In 
Example 16, the core layer blend constituted atx>ut 20% of the total film structure. In Example 18, the same 
film structure was produced as in Example 17, but with a higher level of antifbg agent The films of Example 

55 . 9-1 8 were riented In the secondary bubfcMe at a ratk) of afc>out 2.0:1 in each of the transvers and longitudinal 
diredtons. 
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Additional filnris were made by standard blown film techniqu s, using aboiA a 5:1 blow up ratio. These films 
are listed in Table 5 as Examples 1 9-27. The temperatures at which the films burned out in testing f the ham 
through resistance of the film are indicated in th right hand column of the tabi . 
Another xample of the present invention Is a film including the constnjctlon: 
6 SBC/ADH ^ PP/VLDPEJADH + PP/SBC 

where ADH is a polymeric adhesive such as EVAi, EVA2. or EVA9, or any suitabi adhesives such as the car- 
tioxyiic add or add a^^ ' art; and where PP 6 PPV/ PP2,^^^^^r^ 

th r suitable propylene polymers or copolymers. ADH and PP may be blended in any of the proportions dis- 
closed herein for PP blend layers. 
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Films of th pres nt inventbn can optionally b cross-linked. This can be done chemically or by the use 
ofinradiati n. 

Inradiatt n may be accomplished by the us of high energy el ctrons, ultra violet radiation. X-rays, gamma 
rays, beta particles, etc. Preferably, electrons are employed up to about 20 megarads (MR) dosage level. The 
5 irradiation source can be any electron beam gen rator perating in a range of about 150 Idlovolts to about 6 
megav Itswithapoweroutputcapableofsupplyingthedesireddosage.Thevotta^ can be adjusted to approp- 
riate levels which irinay be for exampi 1,000,000 or 2,000,000 or 3,600,000 or 6,6^ 

Many apparatus for Inradiating filnns are Icnown to those of sIcHI in the art The Irradiation is usually darried out 
at a dosage up to about 20 MR typically between about 1 MR and about 20 MR, with a preferred dosage range 

10 of about 2 MR to about 12 MR. Irradiation can be canied out conveniently at room temperature, although higher 
and lower temperatures, for example, O^C to GO^'C may t>e employed. 

While the invention has been disclosed with reference to illustrative examples, those sidlled In the art will 
undeistand that various modifications may be made to the invention as disclosed without departing from the 
'sphere and scope of the claims which follow. 

IS For example, in an alternative emt>odiment, a single iayer of a blend of propylene polymer or copolymer, 

and ethylene copolymer (preferably V1J>PE or EVA) can be adhered,. either directly, by means of a polymeric 
adhesive layer, or by conventional lamination adhesives to a single layer of a sealable polymeric material by 
one of the methods disclosed herein, to produce a film with a preferred thickness of less than at>out 1 mil. Thus, 
Ixyth asymmetric and symmetric two, three, four, five, six, and seven layer stnictures can be made from the 

20 composition of the present invention. Additional layers can be added to these structures to meet speciTn end 
use requirements, such as toughness, l>anier properties and the like. 

Also, polybutene and ethylene butene copolymer can be used as an altemath^ ethylene copolymer in the 
inventive blend. 

25 

Claims 

1. A composition comprising a blend of: 

a) propylene homopolymer or copolymer; and 
30 b) ethylene copolymer or pdytnjtene. 

2. A composition according to daim 1 wherein the ethylene copolymer or polybutene is 

a) very low density polyethyfene; 

b) ethylene vinyl acetate copolymer; 
35 c) polybutene; or 

d) ethylene alpha olefin copolymer. 

3. A composition according to daim 2 which comprises very low density polyethylene having a melt index 
b fore blending of no more than about 10 grams/10 minutes. 

40 

4. A composition according to daim 2 or 3 which comprises very low density polyethylene having a flow rate 
ratto (i2i/l2.i) before blending of at least about 40. 

5. A composition according to any one of the preceding dalms comprising a blend of from 20% to 80% pro- 
45 pylene homopolymer or copolymer, and from 80% to 20% ethylene oopdymer. 

6. A composition according to daim 5 comprising a blend of from 30% to 70% propylene homopdymer or 
oopdymer, and from 70% to 30% ethylene copolymer. 

50 7. A composition according to daim 6 comprising a blend of from 40% to 60% propylene homopdymer or 
copdymer, and 60% to 40% ethylene oopdymer. 

8. A composition according to daim 7 comprising a blend of about 50% propylene homopdymer or 
eopdymer. and about 50% etiiySene oopdymer. 

55 

9. A multilayer film comprising: 

a) a first layer comprising a composition as daimed in any n of the preceding dalms and 

b) an outer sealable layer. 
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10. A film according to daim 9 wherein th outer sealable layer forms less than about 8% of the total film thick- 
ness. 

11. A film according to daim 9 or 10 wherein the outer sealable layer Is adhered directly to the first layer. 

12. A film according to daim 9, 10 or 11 wherein the outer sealable layer is adhered to the fast layer by means 
of a polymeric adhesive disposed between the first and second laiyeris. 

13. A film according to daim 12 which comprises: 

a) a core layer comprising a composition as dafmed In any one of daims 1 to 8; 

b) two outer layers each comprising a sealable polymeric material; and 

c) two Intemnedlate layers each bonding the core layer to a respective outer layer, and comprising a 
polymeric adhesive. 

14* A film according to daim 12, which comprises: 

a) a core layer comprising a composition as daimed in any one of daims 1 to 8; 

b) two interior layers, each layer t>onded to an opposite side of the core layer, and comprising very low 
density polyethylene; 

c) two outer layers each comprising a sealable polymeric material; and 

d) two adheshfe layers each bonding an Interior layer to a respecth^e outer layer. 

15. A multilayer film comprising: 

a) a core layer comprising very low density polyethylene; 

b) two outer layers each comprising a sealable pdymeric material; and 

c) two Intemnediate layers each bonding the core layer to a respective outer layer, and comprising a 
blend of a propylene polymer or copolymer, and a polymeric adhesive. 

16. A film according to any one of daims 1 3 to 1 5 wherein the two outer layers each comprises from 0.1 % to 
1 0% by weight of each outer layer, of plastidser. 

17. A film according to any one of daims 13 to 16 wherein the two outer layers each have a thidoiess of less 
than 100^m (.04 mils). 

18. A film according to any one of daims 13 to 17 wherein the two outer layere each comprise less than about 
4% of the totel film thickness. 

19. A film according to any one of daims 13 to 18 wherein the adheshfe or Intermediate layere comprfee an 
olefin polymer or olefin copolymer with adheshre properties. 

20. A film according to any one of claims 13 to 19 wherein the adhesive or intermediate layers comprises 
ethylene vinyl acetate copolymer. 

21 . A film accord ing to any one of daims 9 to 20 wherein the outer layer or layere comprise a sealable polymeric 
material which is an olefin pdymer, olefin copolymer, styrenic pdymer. or styrenic copdymer. 

22. A multilayer film comprising: 

a) a first layer comprising a propylene pdymer or copdymer; and 

b) at least one additional sealable layer comprising 
i) very low density polyethylene, 

li) ethylene vinyl acetate copolymer; or 
lii) styrenic polymer or copolymer. 

23. A film according to any one of daims 9 to 22 wherein at least one layer of the film is crosslinked. 

24^ A method of making a pdymeric film which comprises: 

a) ooextniding a firet melt stream of a blend of propylene pdym r or copolymer, and ethylen copolymer 
c»r pdybutene, and a second melt stream of a sealable pdym ric material; 

b) extruding the melt streanns through a tubular die; 
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c) hot blowing ttie extruded film; 

d) heating the hot blown film to a temperature above its orientatton temperature; 
) directing th heated film through a first set of pinch rolls; 

f) reinflating the hot blown film by a blown bubble process; and 
5 g) collar^lng the reinflated film through a second set of pinch rolls. 

i25. A method according to claim 24 vuhlch compris s In step a) and b) 

a) ooextruding a first melt stream of a l>lend of propylene polymer or copolymer, and ethylene copolymer 
or polyfoutene, a second and third melt streams of a polymeric adhesive, and fourth and fifth melt 

10 streams of a sealable polymeric material; and 

b) extruding the melt streams through an annular die such that the firet melt stream fbnns the central 
layer of the ooextrudate, and the fourth and fifth melt streams fbmn the outemrtost surftioes of the ooext- 
rudate. 
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